Increased chemosensitivity and elevated reactive oxygen species are mediated by glutathione reduction in glutamine deprived neuroblastoma cells.
Glutamine is an essential amino acid for the synthesis of glutathione (GSH), the major endogenous antioxidant which protects cells from oxidative injury. To evaluate the effects of glutamine concentrations, cell growth, GSH levels, oxidative stress, and chemosensitivity were evaluated in neuroblastoma cell lines. Three human neuroblastoma cell lines (SMS-KCNR, SMS-KANR, SMS-LHN) were cultured with different concentrations of glutamine (2, 0.2 and 0 mM) under hypoxic (5% O(2)) or normoxic (20% O(2)) condition. Cell proliferation and chemosensitivity were determined by MTT assay, and the levels of intracellular GSH were measured by DTNB-GSSG reductase method. Cellular reactive oxidative species (ROS) were quantified by flow cytometry. There was a significant decrease of cell growth in low glutamine (0.2 and 0 mM) compared with control (2 mM) in all three cell lines (P < 0.01), while adding GSH partially restored the reduced cell proliferation by low glutamine. The levels of GSH in neuroblastoma cells decreased significantly in low glutamine compared with the levels of control cells cultured in 2 mM glutamine (P < 0.05), and the accumulation of cellular ROS was significantly higher in 0 mM glutamine compared to the control. Moreover, glutamine deprivation significantly enhanced cytotoxicity of L-PAM in all three cell lines, which was abolished after addition of GSH. Glutamine deprivation decreased cell proliferation and enhances cell chemosensitivity in neuroblastoma, which is presumably associated with GSH depletion.